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Background: It has been estimated that there are approximately 12 million cancer survivors in the United States.
Continued smoking after a cancer diagnosis is linked to adverse effects among cancer survivors on overall survival,
treatment effectiveness, and quality of life. Little is known about who is more likely to quit smoking after his/her
cancer diagnosis. The objective of this study is to evaluate factors associated with smoking cessation in cancer
survivors, which to date has not been well studied.
Method: The National Health and Nutrition Examination Survey (NHANES) 1999–2008 surveys were used in this
study. A total of 2,374 cancer survivors aged 20 and over with valid smoking status in the NHANES 99–08 survey
were included in this study. Among them, 566 cancer survivors who regularly smoked at the time of their cancer
diagnosis were included in the analyses.
Results: Around 50.6% of cancer survivors smoked regularly prior to their cancer diagnosis and only 36.1% of them
quit smoking after their cancer diagnosis. Racial disparity was observed in smoking cessation among cancer
survivors. Hispanics (OR = 0.23, 95% CI = 0.10-0.57) were less likely to quit smoking than Whites after their cancer
diagnosis.
Conclusion: Two-thirds of cancer survivors continued smoking after cancer diagnosis. Our study observed that the
high risk group of continued smokers among cancer survivors is made up of those who are female, younger,
Hispanic, with longer smoking history, underweight or with normal weight and without smoking-related cancer.
These findings suggest that smoking cessation for cancer survivors should target on the high risk subgroups.
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Smoking cessation among cancer survivors has become
an important issue while survival rates improve as treat-
ment and health care improve. Survival rates for all can-
cers combined have improved over the past three
decades. It has been estimated that there are 12 million
cancer survivors in the United States, representing
nearly 4% of the entire US population [1,2]. As early de-
tection and treatment improve, the number of survivors
and their length of survival are expected to increase. In
1971, long term survival rates were <50% [3]. Today,* Correspondence: ttseng@lsuhsc.edu
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reproduction in any medium, provided the or64% of persons diagnosed with cancer expect to be alive
in five years with five year survival rates for early stage
colorectal, breast, and prostate cancers exceeding 90%
[4]. About 60% of cancer survivors were aged 65 or
older. This increased life expectancy puts cancer survi-
vors at greater risk for second malignancies, co-morbid
conditions, and other chronic illnesses [5,6]. Several
health-related risk behaviors including tobacco use, alco-
hol use, physical activity, diet and weight control [5,7-10]
among cancer survivors have been recently discussed.
Smoking influences cancer prognosis [5]. Thus, it may be
of particular interest to understand quitting behavior
among cancer survivors.his is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
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The current smoking rate among cancer survivors and
the quit rate after cancer diagnosis illustrate the need for
improvement in smoking cessation among cancer survi-
vors. The prevalence of smoking among cancer survivors
varies by cancer type [11-14]. For example, Coups et al.
used data from the National Health Interview Survey
(NHIS) 2000 to examine the prevalence of smoking
among 1646 cancer survivors. In this study, the current
smoking rate for cervical cancer survivors (46%) was
higher than the rate observed in survivors of other types
of cancer such as uterine (29.4%), melanoma (13.0%),
breast (14.1%), prostate (5.5%) and colon (12.2%) cancer
[15]. Age is an important factor when evaluating the dif-
ferences in age-adjusted smoking rates for specific can-
cer sub-groups. Tseng et al., using data from National
Health and Nutrition Examination Survey (NHANES
1999–2008), found that after adjusting for age based on
the 2000 U.S. Census population, the cervical, colon and
melanoma cancer survivors had the highest age-adjusted
smoking rates (42.9%, 46.2% and 32.1%, respectively).
Individuals with breast, non-melanoma skin, lung/lar-
ynx/windpipe, and prostate cancer had lower age-
adjusted smoking rates (9.5%, 12.6%, 13.1%, and 20.9%,
respectively) [14]. Cancer survivors who continue to
smoke after diagnosis experience adverse impacts on
cancer treatment effectiveness, more complications,
lower survival rates, more comorbidity and poorer qual-
ity of life than patients who stop smoking before or at
the time of diagnosis [8,16-18]. In addition, smoking is
well known to be associated with some second malig-
nancies and most chronic diseases [19]. Although there
are some successful smoking cessation approaches and
guidelines are available to cancer patients [20], about
50% of smoking cancer survivors who smoke continue
to smoke after diagnosis with cancer [16,21]. Thus,
smoking cessation should be considered an important
part of improved cancer treatment and survival rates.
In order to design effective smoking cessation inter-
ventions for cancer survivors, it is important to know
the timing, mediating factors and the target group that
would optimize effects from smoking cessation pro-
grams. Timing and synthetic effect with other risk beha-
viors are also important issues for successful smoking
cessation among cancer survivors. Grize et al. suggested
that a cancer diagnosis could be a teachable moment for
smoking cessation [16]. A study also showed that a per-
sonal diagnosis of cancer, or a diagnosis in a family
member or friend, may have acted as a 'cue to action' to
improve lifestyle health behaviors [22]. Butterfield et al.
also found that the majority (63%) of cancer survivors
who smoke are likely to engage in multiple unhealthful
lifestyle behaviors [23]. However, little is known about
who is more likely to quit smoking after his/her cancerdiagnosis, and how to develop an integrated approach
for smoking cessation intervention.
Because most clinical trials do not assess smoking sta-
tus or only collect limited information about smoking
status such as current, former, or never smoker status
and do not control for health status, comorbidity, timing
or other risky or healthy behaviors such as alcohol use,
physical activity, BMI, or utilization of health care, it is
important to explore more about smoking cessation be-
havior among cancer survivors. This study is designed to
examine the factors associated with quit smoking among
cancer survivors and to explore how soon they will quit
after cancer diagnosis. Also, many studies have utilized
relatively small samples, which might result in selection
bias and lack of diversity in socioeconomic background.
In this study, we used national data with a diverse popu-
lation to analyze quit smoking behavior among cancer
survivors. The objectives of this study were to (1) exam-
ine quit smoking behaviors after cancer diagnosis; (2)
evaluate factors associated with this quit smoking behav-
ior using The National Health and Nutrition Examin-
ation Survey (NHANES) 1999–2008 data.
Methods
Study population
We used the National Health and Nutrition Examination
Survey (NHANES) 1999–2008 survey, which combined
five data sets of 2-year cycles (1999–2000, 2001–2002,
2003–2004, 2005–2006, and 2007–0008). The NHANES,
initiated by the Centers for Disease Control and Preven-
tion (CDC) and National Center for Health Statistics
(NCHS), is a population-based survey that assesses the
health and nutritional status in the United States. The
introduction and data collection for the NHANES have
been described previously [24]. Cancer survivors were
identified based on the question: “Have you ever been
told by a doctor or other health professional that you
had cancer or a malignancy of any kind?” For those who
had multiple cancers, the time of first cancer diagnosis
was applied to define the primary outcome, quit smok-
ing status at cancer diagnosis. The impact of combined
cancer types (smoking and non-smoking related cancer),
defined based on the American Cancer Society’s classifi-
cation [25], was evaluated. The former smokers, who
smoked at least 100 cigarettes in life or who had ever
smoked regularly and reported not smoking at the inter-
view time, were considered as having quit smoking. For
these former smokers, the question “How long has it
been since you quit smoking cigarettes” was given. Based
on this question, age of quitting smoking could be
obtained. The time intervals between first cancer diag-
nosis and quit smoking were calculated by subtracting
the age of these two events. Using these time intervals,
we could identify who quitted smoking after cancer
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vivors aged 20 or older who smoked more than 100
cigarettes during their lifetimes and smoked regularly
before or at the time of cancer diagnosis were included
in our primary analyses.
Statistical analyses
Descriptive statistics of the demographic and behavioral
characteristics were presented by quit smoking status
after cancer diagnosis. The differences of these charac-
teristics between cancer survivors who quit and those
who did not quit smoking after cancer diagnosis were
evaluated using the Rao-Scott chi-square with an
adjusted F statistic for categorical variables and the t-test
for continuous variables. The income level was mea-
sured using a poverty income ratio: total family income
to family's poverty threshold, which is family size
adjusted. Individuals in a family with the poverty income
ratio less than 1 were considered poor. Behavioral char-
acteristics included physical activity, alcohol use, self-
image of weight and weight control intention.
We included basic demographic variables (Table 1),
cancer, smoking, body weight, health behaviors, health
status related factors (Table 2) in the analyses. In order2374 cancer patients













Figure 1 Diagram of data analysis from NHANES 99-08.to evaluate factors associated with quit smoking after
cancer diagnosis, a logistic regression model with the ap-
propriate sampling weights was applied (using Proc Sur-
veylogistic in SAS). The outcome variable was quit
smoking status. Both univariate and multivariable ana-
lyses were performed. The stepwise variable selections
with a p-value of 0.05 as entry and removal criteria were
applied in order to determine a parsimonious final
model. We forced age and gender in the model, and
other candidate variables included race, education, pov-
erty income ratio, marital status, cancer year, smoking-
related cancer, smoking year, BMI, vigorous activity over
past 30 days, days of ≥5 drinks in 12 months, disease
number and health care times over past year. The factors
that were highly correlated with each other were
excluded. For example, smoking initiation age and first
cancer diagnosis age were not included in the model be-
cause these two variables were used to define smoking
year and cancer year. BMI was highly associated with
self-image of weight (p value < 0.0001) so only objective
BMI measurements were included in the model. The
adjusted odds ratios (ORs) and the corresponding 95%
confidence intervals (CIs) of these factors were calcu-
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Table 1 Demographic characteristics of 566 cancer survivors who regularly smoke prior to cancer diagnosis using the
NHANES 99–08 data
Characteristic Quit (n = 244) Not quit (n = 322) p-
value1N (weighted%)1 N (weighted%)1
Age
<=40 8 (7.5) 66 (92.5) <0.001
41–50 17 (18.1) 64 (81.9)
51–60 29 (35.5) 59 (64.5)
61–70 63 (49.4) 70 (50.6)
>70 127 (65.8) 63 (34.2)
Mean2 ± SE 64.8 ± 1.0 51.0 ± 1.0 <0.001
Gender
Female 124 (32.7) 197 (67.3) 0.086
Male 120 (42.4) 125 (57.6)
Race
Non-Hispanic White 187 (36.8) 235 (63.2) 0.005
Non-Hispanic Black 39 (44.5) 47 (55.5)
Hispanic or Others 18 (15.9) 40 (84.1)
Education
<High school 67 (33.2) 102 (66.8) 0.126
High school 64 (30.8) 100 (69.2)
>High school 112 (41.1) 120 (58.9)
Poverty income ratio (0–5)
<=1 28 (19.5) 74 (80.5) 0.031
1.1-2 73 (36.7) 83 (63.3)
2.1-4 64 (39.1) 82 (60.9)
>4 57 (40.6) 60 (59.4)
Marital status
Married or living with partner 137 (39.2) 165 (60.8) 0.160
Never married 13 (22) 25 (78)
Widowed, Divorced, Separated 88 (33.9) 127 (66.1)
1 Tested using Rao-Scott chi-square test or t-test.
2 Weighted mean.
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SAS 9.1 (SAS Institute, Inc., Cary, North Carolina). The
weighting analytical procedures using SAS followed the
instructions published on the Centers for Disease Con-
trol and Prevention (CDC) website [26].
Results
As seen in Figure 1, around 50.6% of cancer survivors
smoked regularly prior to their cancer diagnosis and
only one third of them (36.1%) quit smoking after their
cancer diagnosis. In other words, two thirds of cancer
survivors (63.9%) who smoked regularly prior to their
cancer diagnosis continued to smoke. The quit smoking
status of cancer survivors and demographic variables
were shown in Table 1. Quit smoking rate increased asage increased among cancer survivors. Compared with
cancer survivors without quit smoking behavior, cancer
survivors who quit smoking after cancer diagnosis were
most often older (mean ± standard error(SE) = 64.8 ± 1.0
vs. 51.0 ± 1.0 years old). Cancer survivors who were His-
panic or other minorities and with low income (with
poverty income ratio < =1) tended to have lower quit
smoking rates.
Table 2 shows the univariate results of risk factors by
the quit smoking status. Compared with cancer survivors
without quit smoking behavior, cancer survivors who
quit smoking after cancer diagnosis had older smoking
initiation age (mean ± SE = 18.5 ± 0.4 vs. 17.3 ± 0.3 years
old), longer smoking year (mean ± SE = 38.1 ± 1.0 vs.
33.7 ± 1.0 years), longer cancer year (mean ± SE= 17.0 ±
Table 2 Risk factors by quit smoking status among cancer












Smoking initiation age 0.025
Mean2 ± SE 18.5 ± 0.4 17.3 ± 0.3
Years smoking 0.005
Mean2 ± SE 38.1 ± 1.0 33.7 ± 1.0
Years of quit smoking
after cancer diagnosis
-
Mean2 ± SE 8.8 ± 0.7 -
Cancer related factors
Cancer year <0.001
Mean± SE 17.0 ± 0.8 10.5 ± 0.7
First cancer diagnosis age <0.001
Mean2 ± SE 47.9 ± 1.0 40.5 ± 1.2
Smoking-related cancer3
No 135 (35.8) 174 (64.2) 0.885
Yes 109 (36.4) 148 (63.6)
Body weight related factors
BMI
Underweight & normal(<25) 85 (30.2) 147 (69.8) 0.083
Overweight (25–29.9) 87 (41.7) 89 (58.3)
Obese (> = 30) 70 (40.4) 78 (59.6)
How do you consider
your weight
Overweight 143 (41.1) 153 (58.9) 0.038
Underweight 22 (26) 41 (74)





No 220 (38) 278 (62) 0.112
Yes 24 (26) 44 (74)
Days of 5 or more drinks
in 12 months
0 95 (34.9) 125 (65.1) 0.282
1–4 10 (20.4) 37 (79.6)
5 or more 18 (33.4) 29 (66.6)
Health status related factors
Number of disease ever
have4
0 64 (28.2) 116 (71.8) 0.018
1–2 131 (39.1) 157 (60.9)
3 and up 49 (44.2) 49 (55.8)
Table 2 Risk factors by quit smoking status among cancer
survivors who regularly smoked prior to cancer diagnosis
(Continued)
Number of times receive
healthcare over past year
0–3 73 (28.9) 133 (71.1) 0.048
4–9 87 (37.9) 109 (62.1)
> = 10 84 (45) 79 (55)
1 Tested using Rao-Scott chi-square test or t-test.
2 Weighted mean.
3 Based on American Cancer Society.
4 Including 10 diseases: Arthritis, congestive heart failure, coronary heart
disease, angina/angina pectoris, heart attack, stroke, emphysema, chronic
bronchitis, liver condition, thyroid.
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age (mean ± SE = 47.9 ± 1.0 vs. 40.5 ± 1.2 years old). For
weight-related factors, cancer survivors who considered
themselves overweight had higher quit smoking rates
after cancer diagnosis compared to those who considered
themselves about the right weight or underweight
(41.1%, 30.7% and 26%, respectively). Those who had 3
or more diseases and received health care more than 10
times over the past year had higher quit smoking rates
after cancer diagnosis. However, BMI, vigorous activity
over past 30 days, days of taking 5 or more drinks in the
past 12 months and smoking-related cancer type were
not statistically significantly associated with quit smoking
behavior among cancer survivors. As shown in Table 2,
on average, cancer survivors take 8.8 years to quit after
cancer diagnosis.
The associations between quit smoking and potential
risk factors were analyzed using the weighted logistic
regressions as shown in Table 3. The adjusted OR of quit
smoking for age was 1.22 (95% CI = 1.16-1.28). This
showed that quit smoking rates increased as age
increased among cancer survivors. In addition, gender
and racial disparities were observed in the results after
controlling for age. After adjusting age, race, BMI, years
smoking and cancer type, men were 1.83 (95% CI = 1.04-
3.22, p = 0.037) times more likely to quit than women.
The adjusted OR of quit smoking for Hispanic or Others
vs. Non-Hispanic White was 0.23 (95% CI = 0.10-0.57,
p = 0.001). For weight-related behaviors, cancer survivors
who were overweight (OR= 1.94, 95%CI = 1.18-3.19,
p = 0.009) or obese (OR= 1.79, 95%CI = 1.01-3.17,
p = 0.047) were more likely to have quit smoking than
those who were underweight and normal weight after
cancer diagnosis. For two cancer-specific factors,
smoking-related cancer type was significantly associated
with quit smoking. The adjusted OR of quit smoking for
smoking-related cancer vs. non-smoking-related cancer
was 1.89 (95% CI = 1.17-3.03, p = 0.009). Quit smoking
rate decreased significantly as smoking year increased
Table 3 Factors associated with quit smoking in cancer
survivors using the NHANES 99–08 data
Characteristics OR (95% CI) p-value
Age 1.22 (1.16-1.28) <.0001
Gender
Female 1
Male 1.83 (1.04-3.22) 0.037
Race
Non-Hispanic White 1
Non-Hispanic Black 1.59 (0.79-3.20) 0.192
Hispanic or Others 0.23 (0.10-0.57) 0.001
BMI
Underweight & normal(<25) 1
Overweight (25–29.9) 1.94 (1.18-3.19) 0.009
Obese (> = 30) 1.79 (1.01-3.17) 0.047
Years smoking 0.86 (0.82-0.91) <.0001
Smoking-related cancer
No 1
Yes 1.89 (1.17-3.03) 0.009
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smoking for 1-year increments of smoking year was 0.86
(95% CI = 0.82-0.91).Discussion
This study showed that about 63.9% of cancer survivors
continued to smoke after their cancer diagnosis. The
smoking prevalence among cancer survivors was presented
in several studies [12,27,28]. Hewitt et al. analyzed data
from The National Health Interview Survey 1998–2000
and found that the prevalence of current smoking among
cancer survivors was high: about 20% of cancer survivors
are current smokers [29]. Hakins et al. analyzed 7,903 can-
cer survivors at 3, 6 and 11 years after diagnosis and found
that only 7.5% of survivors reported avoiding cigarettes
more frequently since diagnosis [28]. The major difference
between this study and the previous studies is that this
study excluded cancer survivors who were non-smokers
and those who quit smoking before cancer diagnosis in
our primary analyses for evaluating factors associated with
the quit smoking behavior. As shown in Figure 1, this
study showed that about 40% of cancer survivors were
non-smokers and that about half of smokers (49.4%) quit
smoking before cancer diagnosis. These two groups are
not targeted for smoking cessation programs for cancer
survivors. Thus, this study provided more specific informa-
tion about who did not quit smoking after cancer diagno-
sis, which can provide valuable information for designing
smoking cessation programs for cancer survivors. For total
cancer survivors, no matter smoking status during theircancer diagnosis, the smoking prevalence is consistent with
the previous studies as well [14,15,21].
It is important to know that quitting smoking is very
difficult even for those cancer patients who perceived
risk of cancer. This study showed that whether cancer
was smoking-related or non-smoking related, about two-
thirds (64%) of cancer survivors continued to smoke
after their cancer diagnosis. The quit smoking rates were
similar between individuals with smoking-related cancer
and those with non-smoking-related cancer (Table 2). In
the multivariable model (Table 3), smoking-related can-
cer (such as lung, cervix and kidney cancer) was posi-
tively associated with quit smoking. This apparently
inconsistent result was primarily due to age effect. We
observed that the individuals with non-smoking-related
cancer (mean age ± SE = 57.8 ± 1.1) were significantly
older than those with smoking-related cancer (mean
age ± SE= 53.6 ± 1.3, p-value = 0.013). Among cancer sur-
vivors with age 51–70 years old, those with a smoking-
related cancer were more likely to quit smoking than
those without a smoking-related cancer (53.4% vs.
36.1%, p-value = 0.013). However, the associations be-
tween cancer type and quit smoking were not significant
in other age subgroups (p-value = 0.816 for age < =50,
and p-value = 0.793 for age > 70). Thus, the effect of
smoking-related cancer was confounded by the age ef-
fect in the univariate analysis.
Patterson et al. used data from the 2003 National Can-
cer Institute's Health Information National Trends Sur-
vey [30] and found that smokers who had higher levels
of perceived cancer risk were more likely to report
intention to quit. The associations between cancer type
and the quit smoking behavior observed in this study
are consistent with the findings from the previous stud-
ies in general [11,12,14]. Cancer survivors who had lung
cancer have had higher quit smoking rates [14]. This
study shows that cancer survivors who had smoking-
related cancer are two times more likely to quit than
those who had non-smoking-related cancer. This popu-
lation may perceive higher risk of cancer than non-
smoking-related cancer survivors. However, only 36% of
smoking-related cancer survivors quit smoking after
cancer diagnosis. In other words, those who perceived
higher risk of cancer were not able to quit or did not
want to quit. Cancer patients, regardless of smoking-
related cancer or not, should quit smoking because of
the health consequences of cigarette smoking. To in-
crease quitting among cancer survivors, cessation pro-
grams should stress the relevance of smoking to cancer
(increase perceived susceptibility/risk of not quitting and
perceived benefits of quitting) [31-34].
Gender and racial disparities were observed after con-
trolling for age and poverty-income ratio. Gender was not
significantly associated with quit smoking in univariate
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variate analysis showed that males are more likely to quit
after cancer diagnosis than females. The quit smoking be-
havior after cancer diagnosis among these populations is
less clear in the previous studies. Our study showed that
Hispanic or Others were less likely to quit smoking than
Whites after cancer diagnosis. In general, Hispanics
(15.8%) had a lower prevalence of smoking than non-
Hispanic blacks (21.3%) and non-Hispanic whites (22.0%)
[35]. Latino smokers tend to smoke fewer cigarettes per
day, are more likely to attempt to quit and less likely to be
advised to quit by health care providers compared to non-
Latino Whites [36-39]. Although Hispanics experience
lower incidence and mortality rates than non-Hispanics
for most common cancers [40], incidence and mortality
from these cancers can be improved by appropriate cancer
prevention and control approaches such as earlier screen-
ing, increased access to health care and tobacco cessation
[41]. Despite gender and racial disparities among cancer
survivors, age is an important factor associated with smok-
ing cessation behaviors. Our study showed that quit smok-
ing rates increased as age increased among cancer
survivors [14]. Also, cancer survivors who had longer
years smoking may be more addicted and could not quit
as easily.
Although a study found that the majority of cancer sur-
vivors who smoke are likely to engage in multiple un-
healthful lifestyle behaviors [23], our study showed that
vigorous activity and alcohol consumption were not sig-
nificantly associated with quit smoking behaviors among
cancer survivors who smoked prior to cancer diagnosis.
This may be due to the study population being smokers, a
sub-group with unhealthy behaviors. Although quitting
smoking is a relatively healthy behavior for smokers, the
associations between this behavior and other risky or
healthy behaviors may be different for the general popula-
tion group. After controlling for demographic and other
risk factors, however, BMI status was significantly asso-
ciated with quitting smoking. Cancer survivors who were
obese or overweight were more likely to have quit smok-
ing than those who were underweight and normal weight
after cancer diagnosis. However, it is possible that after
they quit smoking they gained weight [42,43]. Researchers
have suggested that a diagnosis of cancer is a valuable mo-
ment to encourage patients to quit smoking [16]. Our
study results suggest that smoking cessation varies across
demographic factors, BMI, year of smoking and smoking-
related cancer. The higher priority group of quitters
among cancer survivors is younger, female, Hispanic or
Other minorities, underweight or normal, with longer
smoking history, and with non-smoking-related cancer.
The potential contribution of the paper is limited for sev-
eral reasons. First, the cross-sectional design in the
NHANES limits conclusions about the causal relationshipof risk factors and quit smoking behaviors. Second, the
self-reported cancer histories, smoking statuses and demo-
graphic characteristics used in this study may have some
biases. Third, although all analyses were weighted to ac-
count for the complex sampling design applied in
NHANES, our results may not represent the whole of US
cancer survivors who smoked prior to cancer diagnosis
due to the survey limitations. The sample does not include
persons residing in nursing homes, members of the armed
forces, institutionalized persons, or U.S. nationals living
abroad.Conclusion
Despite these limitations, this study uses the past 10 years’
national data to provide novel and important contribu-
tions for the profile of cancer survivors who continued
smoking after cancer diagnosis. The results show that
two-thirds of cancer survivors continued smoking after
cancer diagnosis and smoking cessation behavior is highly
associated with survivor’s age and years smoking. Cigarette
smoking is so addictive that even some smoking-related
cancer patients cannot quit smoking after learning they
need to quit or perceive risk for dying. It has been indi-
cated that identifying who is more likely to continue
smoking after cancer diagnosis is important for developing
smoking cessation interventions [44]. According to the
2008 update to Treating Tobacco Use and Dependence, a
Public Health Service-sponsored Clinical Practice Guide-
line(PHS), several effective treatments exist. Tobacco use
treatments such as counseling, medication and motiv-
ational counseling have been shown to be effect among
cancer patients [20]. PHS suggests that more intensive
cessation interventions will substantially increase the
intervention effects. It has been shown that smoking ces-
sation should be made more accessible to lower socioeco-
nomic groups for better successful quitting rates and
extend abstinence periods [45]. Although PHS clinical
practice guideline recommends several effective tobacco
treatments for cancer survivors, this study suggests that
the future interventions for quitting smoking among can-
cer survivors should target those who are younger, female,
Hispanic or other minorities, underweight or normal
weight, with longer smoking history, and with non-
smoking-related cancer. In order to design effective smok-
ing cessation treatments and understand what types on of
treatments and duration would be better utilized among
cancer survivors, it would be necessary to carry out quali-
tative interviews customized for different cancer patient
groups in the future.
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